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Abstract

This paper approaches GARCH type models for exchange rate 
volatility modeling over the period of 1st January 2005 to 31st 
December 2018 with daily data of exchange rate from Pakistan against 
US dollar. Volatility clustering and leverage effect are more stylized 
facts of exchange rate which captures by applying the symmetric and 
asymmetric models. Based on the GARCH family model, the results 
are shown the significance of exchange rate under GARCH model and 
extensions of GARCH family such as PGARCH, TGARCH, 
CGARCH and ACGARCH. Except of PGARCH and TGARCH, the 
summation of ARCH and GARCH value is more than one. Exceeding 
value of estimated persistent coefficient from one is indicating an 
explosive mean reverting process. Negative significance of 
EGARCH's leverage value is guaranteed the existence of negative 
shocks effect on exchange rate volatility. 

Keywords: Exchange rate volatility, GARCH type models, Leverage 
effect

Introduction

The volatile nature of exchange rate against US dollar in Pakistan 
becomes the keen interesting topic among the researchers. Volatility in 
exchange rate  is  considered  as  an  uncertain  and high-risk factor of 
erosion of capital market due to  that  developing  economies  are  
facing  much impairment  in  their  financial  market (Javed, Ali et al. 
2016). Two proportions of volatility are usually utilized in financial 
figuring; chronicled (Historical) and inferred (Implied) 
unpredictability. Recorded instability is determined from the bygone 
estimations of an exchange rate. The prearranged progression of 
previous day-to-day exchange rates figures it out the standard 
deviation and yearly volatility of daily rate fluctuation. When the 
financial market and economy have not experienced basic fluctuation 
than previous perceivable future volatility is good evaluation method. 

The volatility of market is determined by the market member's 
appraisals that what is probably going to latter on in the market. The 
single estimation factor of option price is known so the assessment of 
volatility more absolute and accurate for quoted price. The reason for 
this figuring is the Black Scholes option pricing model, as per cost of 
an alternative is controlled by accompanying: the present cost of the 
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The volatile nature of exchange rate against US dollar in for currency stabilization and achieved the goal of 
Pakistan becomes the keen interesting topic among the stabilization in 2000. From 2000 to start of 2018 Pakistani 
researchers. Volatility in exchange rate  is  considered  as  rupee got the stabilization position and after election of 
an  uncertain  and high-risk factor of erosion of capital 2018 exchange rate again faces the high rate of volatility 
market due to  that  developing  economies  are  facing  (Khan and Ismail 2012, Rehman 2014). The deprecating 
much impairment  in  their  financial  market (Javed, Ali et exchange rate can be controlled by reducing inflation rate 
al. 2016). Two proportions of volatility are usually utilized and increase interest rate at a specific level (Bhatti and Din 
in financial figuring; chronicled (Historical) and inferred 2001). 
(Implied) unpredictability. Recorded instability is 

Multinational companies, Banks, sock market even the 
determined from the bygone estimations of an exchange 

whole economy gets affected with the fluctuation of 
rate. The prearranged progression of previous day-to-day 

exchange rate (Rehman 2014). Stable exchange rate plays 
exchange rates figures it out the standard deviation and 

the role of backbone for developed economy (Khan and 
yearly volatility of daily rate fluctuation. When the 

Ismail 2012). The rate of exchange rate highly influenced 
financial market and economy have not experienced basic 

inflation rate, exchange disturbance raise the inflation rate 
fluctuation than previous perceivable future volatility is 

which create an adverse condition for economy of a 
good evaluation method. 

country after a specific limit (Assery and Peel 1991, Hunt, 
The volatility of market is determined by the market Conway et al. 1998, Sadeghi 2006).Many countries has 
member's appraisals that what is probably going to latter on shifted exchange rate from fixed regime to floating 
in the market. The single estimation factor of option price is exchange rate, the importance of exchange rate volatility 
known so the assessment of volatility more absolute and and modeling of volatility became more important in 
accurate for quoted price. The reason for this figuring is the 1973(Hartman 1972, De Grauwe 1988, Asseery and Peel 
Black Scholes option pricing model, as per cost of an 1991, Fišer and Horvath 2010, Pavasuthipaisit 2010). 
alternative is controlled by accompanying: the present cost Downward movements of exchange rate are always shown 
of the advantage (the conversion standard or a stock or a high rate of volatility and the symmetric and asymmetric 
product), the strike cost at which the choice can be worked effects are influenced the exchange rate returns. 
out, the rest of the ideal opportunity for development of 

Aim of the study will be investigated the exchange rate 
option, the risk free rate of interest, and assets volatility (or 

fluctuation against US dollar using GARCH family models 
the exchange rate).According to data and previous studies 

to identify and investigate the direction of influence 
exchange rate variability is similar to many other financial 

investigate, the short& long-run  dynamics  of  the 
related resources. Currency traders are touchy enough 

volatility by these models (Naseem, Mohsin et al. 
about the currency estimation because of currencies 

2018).No literature is available on this topic mostly the 
influence each other. Macroeconomic execution of 

research work or previous studies have been done on the 
economies imperatively behind the two monetary forms; 

fluctuation and relation of macroeconomic variable with 
changes in the direction of susceptibility about the ultimate 

exchange rate as well as recognition of exchange rate 
fate either the economy will make dealers become 

importance in the development of economy.
disconcerted and less fervent to hold specific currency. 

Data and MethodologyVariability in the hedger's extent versus opportunists can 
likewise alter the fluctuation of currency. National banks 

This study consists on the daily exchange rate data of 
are determinant of monetary standard fluctuation with their 

Pakistani rupee against US dollar from start of 2005 to end 
goals declarations to mediate or generally in the business 

of 2018 to check the fluctuation of exchange rate. The 
sector. It is ordinarily trusted that national banks can 

GARCH family models are used in present study i.e. 
impression the estimation of their money at most in the 

GARCH, EGARCH, TGARCH, Asymmetric Power 
short run, they can surely cause an adjustment in the 

ARCH (APARCH), Component GARCH (CGARCH) and 
volatility.

Asymmetric Component GARCH (ACGARCH) to check 
exchange rate volatility. Three basic parameters are used to The high volatile exchange rate creates more anxiety for 
check the good-to-fit model from optimal models like as investors; although it's inefficiency to financial policies 
Akaike (AIC), Bayesian (BIC) and Hannan-Quinn (HQ). mark of the financial market because Pakistani rupee is 
The selected model is the one with the minimum criteria unswervingly losing its value against US dollar (Parveen, 
values (Ding, Granger et al. 1993).Khan et al. 2012). Pakistani currency face the deprecation 

since 1947 the independence of Pakistan. In 1982, the State 
bank of Pakistan decided to de-linked rupee from US dollar 
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Results Discussion kurtosis is positive as well as more than 3 which mean the 
data of exchange rate is leptokurtic. The graphic 

Table 1 shows the results of the descriptive statistics of the 
representation of data shows from 2005 to onward the 

exchange rate. The mean value of the exchange rate is 
value of exchange rate against the US dollar move to 

0.02109, skewness is positive 4.14182, and the value of 
upward.
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The table 2 shows that the result of simple OLS on consent clustering volatility since the ARCH effect found in the 
value. The ARCH effect displays F-statistics is significant models, so the different GARCH model performed with the 
at 1% level of significant mean that in this series of Normal distribution. The GARCH model is useful to 
Exchange rate having heteroskedasticity ((Naseem, finding variance dynamics and the EGARCH, PGARCH, 
Mohsin et al. 2018). TGARCH used to found the existence of leverage effect 

(Abdullaha, 2017).
The presence of heteroskedasticity is very notable for 
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The above table-3 presents the result of the GARCH family Conclusion 
under the normal distribution. The mean equation in all 

To check the relative level of economic health of country 
GARCH model is significant at 1% level of significance. In 

some macroeconomic variables such as Interest rate, 
all GARCH models, the parameters of consistency ARCH 

Inflation and Exchange rate are played crucial rule.  
(á) and GARCH (â) are positively significant at 1% level of 

Pakistan is developing country and the exchange rate plays 
significance but the sum of both are more than 1 which 

important role in the country level trade. In this study to 
shows the data is beyond of consistency(Lee 1991, 

check the symmetric and asymmetric effect in the 
Abdullah, Siddiqua et al. 2017). The result of the 

Exchange rate against dollar different GARCH type 
asymmetric model EGARCH (1, 1) captures the leverage 

models used i.e. GARCH (1, 1), EGARCH (1, 1), 
effect (ã). The coefficient of (ã) is negative and significant 

PGARCH (1, 1), TGARCH (1, 1) CGARCH (1, 1) and 
at 1% level of significance which found that the presence of 

ACGARCH (1, 1). The period of data contains 1st January 
asymmetric in volatility of the negative events have a 

2005 to 31st December 2018. The results shows that the 
strong impact on the volatility of exchange rate. In the 

ARCH effect and the GARCH effect term significant in all 
model of EGRCH the leverage coefficient negative is a 

Models means that symmetric effect has in volatility. To 
restriction (McKinnon and Pill 1999, Patton 2006, 

check the asymmetric effect in other different models used 
Goudarzi and Ramanarayanan 2011). 

like as EGARCH, PGARCH, TGARCH, CGARCH and 
The result of PGARCH (1,1) shows the coefficient of ACGARCH. The results of all these models found the 
leverage effect is significant positively at 1% level. The existence of leverage stimulus in the volatility of exchange 
positive coefficient means that negative past value of rate and PGARCH, TGARCH results also shows bad news 
residuals increase the volatility promote, (Jayasuriya, are more effect on conditional variance as compared to 
Shambora et al. 2009, Sobia Naseem 2019). The coefficient positive news (Katsiampa 2017). This study concluded that 

the Pakistani currency against dollar is high volatile. To of power term (ä) is ≠ 2 which mean that there is not a 
stable the exchange rate government should adopt strong standard GARCH model (Ding, Granger et al. 1993). In the 
step. This study is important for foreign investor as well as result of TGARCH (1,1) the coefficient of leverage effect 
domestic investor, policy maker, researcher and also positive significant at 1% level. Which mean that bad 
Government. news having more affected the negative conditional news 

as compare to positive news. The component of GARCH References:
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